In this study, fodder beet growing possibilities were examined in Middle Black Sea Region. The trials were arranged in randomized complete blocks experimental designs with three replications in 2004 and 2005 growing season. Two fodder beet cultivars (Ecdogelb and Ecdorot) at 5 locations (Bafra, Ladik, Suluova, Gümüşhacıköy and Osmancık) were grown. The highest root and leaf yields were obtained from Bafra and Osmancık locations (90.6-86.9 and 13.1-12.7 t ha -1 , respectively). While the highest root dry matter content was determined in Ladik, Gümüşhacıköy and Suluova locations (13.9, 13.6 and 13.3%, respectively), there were not significant differences among locations (10.0-11.0 t ha -1 ) except Ladik in dry matter yield. Ladik and Gümüşhacıköy locations had the highest sugar content (8.9 and 8.6%, respectively). It was determined that the highest root length was in Bafra location (23.2 cm) and the highest root diameter was in Gümüşhacıköy location (10.9 cm). Bafra, Suluova, Gümüşhacıköy and Osmacık locations were determined as suitable locations for fodder beet growing, whereas Ladik location was not suitable location for fodder beet growing because of high altitude, low precipitation and low temperature.
Introduction
Fodder beet offers a higher yield potential than any other "arable" fodder crop. The roots have an excellent feed quality and they are very palatable to ruminant stock. The leaf can be utilized if required to boost the total fodder output even further (Anonymous 2006) . Fodder beet when grown under suitable conditions, can produce almost 20 t ha -1 dry matter yield (DAF, 1998) compared with 13±15 t DM/ha -1 from four harvests of grass. Approximately 75% of fodder beet dry matter is in the root component (DAF 1998) . Including fodder beet in diet of cattle increases intake of dry matter that is quantitative and qualitative factors affecting intake of the basal diet.
Vitamin and mineral supplements should be adjusted by increasing nitrogen supplements and decreasing energy from concentrate. Along with maize silage, 3 kg fodder beet with 5 kg hay per day is the optimum amount for cattle diet. It is also reported that milk contamination with butyric acid bacteria is lower when cows are fed with fodder beet compared to hay feed alone (Chenais 1994) .
In this research, it was tried to determine the most suitable ecology for two fodder beet cultivars and adaptation abilities of fodder beet to climatic conditions in Middle Black Sea Region..
Material and Methods
Fodder Ten plants from each replication were taken at harvest stage for morphological measurements. Root diameter and root length were measured from individual plants. Two square meters (duplicate 1 m 2 ) area were harvested in each plot. The plots were harvested by hand after the roots matured in September and the other parameters were determined at the same time. After harvest, fresh yields of roots were determined separately and samples were dried in ovens at 70 o C to a constant weight for dry matter content. Sugar content was determined in Çarşamba sugar factory. All statistical analyses were conducted using GLM producers of SAS (1998). Means were compared using Least Significant Differences (LSD) tests at the 0.05 probability level.
Results and Discussion
The results regarding the yield components of the fodder beet cultivars under different locations are shown in Table 2 . The results of variance analysis showed that there were no statistically differences among the cultivars, whereas effects of the year, location and year x location interaction on root yield were significant. High temperature and precipitation in Bafra and Osmancik locations, comparing other locations, may cause higher root yield. As a matter of fact, Ladik location, from where the lowest root yield was obtained, had the lowest temperature and precipitation. According to previous reports, the root yield ranged from 22.59 to 145.24 t ha -1 in fodder beet (Buryakov 1994 , Rzekanowski 1994 , Stroller 1994 , Koszanski et al. 1995 , JuSam et al. 1995 , Podstawka and Ceglarek 1995 , Drashkov 1996 , Grzes et al. 1996 , Lukic and Vasilijevic 1996 , Soya et al. 1999 , Naescu 2001 ).
Year, location and year x location interaction were significant for leaf yield. The lowest leaf yield was obtained from Ladik location (10.5 and 9.7 t ha, respectively) in both years. As an average of 2 years, the highest leaf yield was obtained from Bafra and Osmancık locations (13.1 and 12.7 t ha, respectively).
Low temperature appearing as a result of altitude and which limits plant growth in Bafra (altitude, 15 m) and Osmancık (altitude, 449 m) locations caused more leave yield comparing Ladik location (altitude, 920 m). Research findings are similar to Adıyaman (1996) and Soya et al. (1996) who reported that leave yield was 1/8-1/10 of root yield and this rate was equal to 10-15 t ha -1 .
Root dry matter content was affected only by location. The highest root dry matter content was determined in Gümüşhacıköy location (13.8%) in the first year and in Ladik location (14.6%) in the second year. The highest root dry matter content was obtained from Ladik (13.9%) location; the lowest root dry matter content was obtained from Bafra (11.8%) and Osmancık (11.5%) locations. the middle black sea region conditions" df, degrees of freedom; CV, coefficient of variation; ns, not significant. *P < 0.05, **P < 0.01, ***P < 0.001. Means followed by the same columns are not significantly different at p=0.05 level Previous results indicated that there was a negative correlation between root yield and root dry matter content in fodder beet (Langer and Hill 1991 , Adıyaman 1996 , Öz and Avcıoğlu 1997 , Soya et al. 1996 Root dry matter yield was affected only by location. The lowest root dry matter yield was achieved from the Ladik location in 2004 and 2005 (6.5 and 6.7 t ha -1 , respectively). The highest root dry matter yield was obtained from the Suluova, Bafra, Gümüşhacıköy and Osmancık locations (11.00, 10.7, 10.4 and 10.0 t ha -1 , respectively). Fodder beet when grown under suitable conditions, can produce almost 20 t ha -1 dry matter yield (DAF, 1998) compared with 13±15 t DM/ha -1 from four harvests of grass.
Sugar content was affected only by location. The highest sugar content was determined in Gümüşhacıköy location (8.8%) in the first year and in Ladik location (9.7%) in the second year. As an average of 2 years, the highest sugar content was obtained from Ladik and Gümüşhacıköy locations (8.9 and 8.6%, respectively). Our findings are similar to Cox and Atkins (1979) who reported that temperature difference increases by increasing altitude and this increases the sugar rate. Tayşi and Demir, (1979) reported that there was a negative correlation between sugar content and root yield, whereas root dry matter rate is positively correlated with sugar content. Our results are similar to Tayşi and Demir (1979) Year and location effects were significant for root length. The lowest root length was measured in Ladik location (16.8 and 14.8 cm, respectively) in both years. As an average of 2 years, the highest root length was measured in Bafra location (23.2 cm).
Root diameter was affected only by location. The highest root diameter was measured in Gümüşhacıköy location in 2004 and 2005 (11.0 and 10.7cm, respectively) . As an average of both years, while the highest root diameter was measured in Gümüşhacıköy (10.9 cm) location, the lowest root diameter was measured in Osmancık (8.1cm) and Ladik (7.6 cm) locations. It can be said that the factors affecting the root height affect the root diameter as well. Albayrak and Çamaş (2005) found the root diameter 11.1 cm in fodder beet.
Conclusion
This study conducted at 5 different locations (Bafra, Ladik, Suluova, Gümüşhacıköy and Osmacık) in Middle Blacksea Region conditions. The highest root and leaf yields were obtained from Bafra and Osmancık locations, while the highest root dry matter content was determined in Ladik, Gümüşhacıköy and Suluova locations, there were not differences among locations except Ladik in dry matter yield. Ladik and Gümüşhacıköy locations had the highest sugar content. Bafra, Suluova, Gümüşhacıköy and Osmacık locations were determined as suitable locations for fodder beet growing for forage production.
